immunity is able to control bacterial growth and contain the infection in a clinically latent state. In animal models, the balance between latency and progressive disease has been shown to depend on the ability of host T cells to continually recognize the pathogen and suppress its growth 2 . Many pathogens avoid this type of immunity through selection that increases the variation in the epitopes recognized by lymphocytes. This survival strategy leaves a mark on the genomes of these organisms in the form of hypervariable regions that become apparent when multiple genomes are compared 3 . On page 498 of this issue, Sebastien Tuberculosis, caused by infection with M. tuberculosis, is a prevalent disease that kills thousands each day. Although ~1.8 billion people are thought to be infected with this pathogen, only ~10% will ever develop disease 1 . In the remaining individuals, host morphology they observed. Although the point mutation has minimal impact on the amino acid sequence, the mutation is located within the region of the transcript that is complementary to the microRNA OsmiR156. Previous studies have found that many Arabidopsis and rice SPL genes, including OsSPL14, are targets of OsmiR156 (ref. 7) . The analysis of heterozygotes and transgenic lines revealed that the OsSPL14 SNJ allele encodes a transcript that is not efficiently targeted by OsmiR156 (ref. 4) . The same C-to-T variant was identified in OsSPL14 alleles from two other rice varieties, Ri22 (ref. 4) and Aikawa1 (ref. 5) , that show plant morphologies similar to that observed in the SNJ variety.
Miura et al. 5 found that genetic variation underlying the OsSPL14 WFP allele mapped to a 2.6-kb region upstream of OsSPL14, potentially affecting the gene's regulation. They found that the OsSPL14 WFP allele is expressed in panicle tissue at higher levels than the OsSPL14 allele from the Nipponbare variety, which does not display NPT characteristics. Interestingly, they found no DNA sequence changes located within this candidate 2.6-kb region, raising the possibility that the causative variation may be epigenetic. Miura et al. 5 observed some differences in DNA methylation in this region, although the exact mechanism that leads to higher steady-state levels of OsSPL14 transcripts in certain tissues in ST-12 has not been fully elucidated. These two new studies illustrate different molecular mechanisms that can alter the expression pattern of OsSPL14, either through a single SNP that affects miRNA targeting or through possible epigenetic alterations that alter the expression pattern of OsSPL14, leading to altered morphology in rice plants.
Changing shape improves yield
The positional cloning of these quantitative trait loci was motivated by the NPT concept, which suggests that the ideal plant architecture for rice would be characterized by a relatively small number of highly productive tillers 1,2 . Indeed, Jiao et al. 4 showed that the introgression of the OsSPL14 SNJ allele from the SNJ rice variety into the Hui7 genetic background resulted in taller plants with fewer tillers. Each of these tillers had an increased number of panicles and a stronger culm. The presence of the OsSPL14 SNJ allele also resulted in more branching within the panicle and significantly more grains per panicle. In field plots, the OsSPL14 SNJ allele conferred an ~10% grain yield increase when crossed into a widely cultivated japonica rice variety. Miura et al. 5 showed that the OsSPL14 WFP allele from the ST-12 variety also resulted in increased grain number per plant. Together, these results suggest that the modified plant architecture conferred by higher expression levels of OsSPL14 has the potential to improve rice yields.
The co-dominant action of the OsSPL14 variant alleles provides the potential to incorporate at least some of the gain from this locus in hybrids where only one parent provides this allele. Although NPT rice varieties have not shown substantially higher yields in all environments 10 , there is evidence that they can be used to improve grain yield in some cases 11 . Jiao et al. 4 and Miura et al. 5 identified specific alleles that can alter rice plant morphology and increase grain number. These alleles may allow for targeted breeding and for combinations with other loci that affect yield component traits 3 . The combination of improved plant architecture and other yield traits, such as response to biotic and abiotic stresses, has the potential to produce higher yielding rice varieties. Gagneux and colleagues look for these telltale marks in the whole-genome sequences of 22 strains from the M. tuberculosis complex and discover a surprising conservation of T-cell epitopes, suggesting that more complex selective pressures may be at work on the genome of M. tuberculosis 4 .
Relics of selection in the mycobacterial genome

Mycobacterial genomics
Tuberculosis is caused by a group of closely related bacteria known as the M. tuberculosis complex (MTBC). By analyzing the polymorphisms present in a relatively small number of genomic loci, previous studies have divided recognized by these cells would be under selection for greater diversity. This is the case for many viruses that evade adaptive immunity 8, 9 . In contrast, Comas et al. 4 , surprisingly, found that, as a group, the peptides recognized by human T cells were highly conserved across these strains. They surveyed 78 experimentally confirmed antigens (from the Immune Epitope Database and Analysis Resource (IEDB) 10 ) and found that the dN/dS ratio in the genes encoding these peptides was strikingly low, much like that for essential genes. This unexpected finding demonstrated that these antigenic proteins are highly conserved among MTBC strains and, therefore, that instead of selection favoring increased diversity, these peptides might be under selection against variability (Fig. 1) .
Explaining selection
The observed conservation of these T-cell epitopes might be explained if the stability of these organisms into a handful of distinct phylogenetic lineages, each associated with a particular geographic region 5 . Comas et al. 4 now report the whole-genome sequences of a geographically and phylogenetically diverse group of 20 MTBC strains representative of the three known major lineages and one strain of Mycobacterium canettii used as an outgroup; they then compared these strains to an M. tuberculosis reference genome. This type of study was made feasible by the application of next-generation sequencing. Using the Illumina Genome Analyzer, Comas et al. 4 sequenced these strains at 40-to 90-fold coverage. Because this methodology provides only short read lengths, it is difficult to analyze the highly repetitive regions where much of the genetic variability is likely to reside. In the rest of the genome, rather limited variation was found, with ~1 base change per 3 kb. Nevertheless, because nearly complete genomes were analyzed, this amounted to more than 9,000 informative SNPs, which was enough to begin to probe the selective pressures acting on this organism's genome.
Because of the relatively unusual population structure of M. tuberculosis, selection acting on the pathogen's genome can be difficult to distinguish from stochastic variation. M. tuberculosis is an obligate pathogen; its only important natural niche is in humans, specifically those with active disease. Humans are also the only M. tuberculosis hosts capable of transmitting disease. During growth in a host, bacteria can accumulate mutations and diversify. Transmission likely occurs through infection by one organism or a very small number of organisms. Thus, the transmission event represents an extremely tight genetic bottleneck, and mutations can accumulate stochastically without a selective advantage (Fig. 1) .
Despite this challenge, Comas et al. were able to detect evidence of selective pressure in the MTBC genomes 4 . They found that essential genes, encoding functions required for bacterial growth, contain a smaller number of variant nucleotides and a lower dN/dS ratio (ratio of nonsynonymous to synonymous changes) compared to other genes. This suggests that selection acts to maintain these processes. This is not entirely surprising, as these genes perform indispensible cellular functions, and a previous analysis of a single M. tuberculosis genome reached a similar conclusion 6 . However, these findings proved to be an excellent benchmark against which other, less anticipated results could be measured.
Because host T-cell responses control M. tuberculosis growth in the majority of infected individuals 7 , it might have been logical to assume that genomic loci encoding the epitopes antigens recognized by the host were beneficial to the pathogen. If so, how could immune recognition benefit M. tuberculosis? There are a few possibilities. The most interesting, and that discussed by Comas et al. 4 , is that immune recognition might benefit the bacterium by promoting tissue destruction, allowing the infected lesions to erode into the airway and increasing transmission via the aerosol route. The transmission between individual hosts is a driving selective pressure on the pathogen, and immune-mediated tissue destruction is critical for this process.
However, the immune pressures on this pathogen are likely more complex, as individuals with either active or latent disease produce superficially similar T-cell responses but show markedly different disease outcomes. This could be explained if recognition of certain antigens is protective and recognition of others promotes transmission. highly expressed at the postsynaptic density (PSD), a functionally specialized, electrondense structure found at the postsynaptic membrane in excitatory, glutamatergic synapses. Berkel et al. 1 provides an important point of convergence with previous findings implicating PSD molecules in the etiology of social disability. The first rare functional mutations identified in idiopathic ASD were reported in NLGN4X (encoding Neuroligin 4X) and NLGN3 (encoding Neuroligin 3) in 2003 (ref. 2) . Shortly thereafter, a unique rare nonsense mutation in NLGN4X was mapped in a multigenerational pedigree affected with mental retardation and ASD 3 . Subsequently, rare loss-of-function mutations have been found in SHANK3 in individuals with ASD and mental retardation, and multiple groups have identified structural variations disrupting Neurexin 1 (NRXN1) in affected individuals 4 .
Connections to the synapse
Notably, these molecules all show no more than one degree of separation from each other (Fig. 1) . NRXN1 is a transynaptic binding partner for NLGN proteins at the PSD which, in turn, complex with SHANK-family molecules. The precise contribution of these proteins, and their varied isoforms, to nervous system peptides and could also explain at least part of the conservation of the epitopes observed by Comas et al. 4 The attenuated live vaccine Mycobacterium bovis BCG is given to infants in many parts of the world as a preventative against tuberculosis. Unfortunately, this strain offers adults very poor protection against developing the disease. The work of Comas et al. 4 suggests that some epitopes, including many present in M. bovis BCG, might augment transmission rather than protect against disease. If this work can be extended to define epitopes that are protective, it could provide a valuable tool for developing new, more efficacious vaccines. Given the limited variation among natural MTBC isolates, this is likely to require better characterization of existing epitopes, the discovery of new immune recognition sites and, perhaps,
The epitopes in the IEDB database were identified in numerous studies that used differing methodologies, and the database includes peptides recognized by epitopes in individuals with latent infection, active disease or both. Thus, these epitopes might consist of a mix of those that are beneficial for the host and those beneficial for the pathogen. Although, overall, the epitopes showed conservation, a small number of them showed evidence of increased diversity, consistent with the idea that not all antigens are under the same selective pressures in all individuals. In addition, many of the epitopes selected from the IEDB database were initially discovered by testing peptides derived from a single bacterial strain against T cells from individuals infected with strains of different lineages. This process would bias toward more evolutionarily stable harnessing the known variation among M. bovis BCG strains.
